Résumé. 2014 L'utilisation du pouvoir thermoélectrique (PTE) pour l'étude des propriétés de Abstract. 2014 The use of the thermoelectric power (TEP) for the study of the transport properties of inhomogeneous semiconductors is proposed. Particularly, in this work, the Silicon On Sapphire (SOS) of N type is considered as a reference and as a test material; indeed the SOS films are inhomogeneous in the direction of their epitaxial growth. In a first time a theoretical study of the electrical conductivity, the Hall effect and the TEP of such samples is presented ; the variations of the mobilities and the densities of free carriers with temperature in the different parts of the inhomogeneous samples are taken into account. A numerical theoretical model concerning semiconductors which can be considered as two (different) layers materials is established Using the above theoretical model a detailed comparison between the Hall effect and the TEP is performed. We show that the measurements of TEP are much more sensitive to transport inhomogeneities than Hall effect measurements. In the case of SOS, the study of the sensitivity of the TEP (S) and the electrical conductivity (03C3) vs. the variations of the transport parameters, show that the combined measurements of 03C3 and S can be sufficient for a satisfactory and efficient characterization of this material the main problem of which is, precisely, its epitaxial inhomogeneity. Experimental results performed on phosphorus doped SOS films are presented and analysed. The thickness of the films is about 0.7 03BCm; they are studied between 77 K and 360 K. The analysis of (03C3, T) and (S, T) characteristics leads to the transport parameters as well as to the law of their variations. We deduce that the SOS samples are very satisfactorily represented by the main N type part and a degenerate, N+ type, thin layer ; the thickness of the N+ type transition (Si-Al2O3) layer is estimated on the order of 150 Å. The transition layer is either a overdoped and highly disturbed region or a strongly accumulated layer.
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